Editorial
Occupational therapy has entered the fourth industrial revolution characterized by exponential growth of technological innovations (Liu, 2018) . As the cost of technologies decline, their power and capacity increase. This era poses challenges for the occupational therapy profession. With increasing prevalence, people will not be able to reskill fast enough to keep up with automations, such as robots which can perform some jobs with greater efficiency and accuracy. While occupational therapists' jobs, which are complex and require creative problem solving, are not at risk for automation (Frey & Osborne, 2013) , many of our clients' jobs are at risk because they can be replaced by technological applications, such as robotics. Furthermore, technologies, such as digital clocks, and electronic banking, are gradually impacting the way occupational therapy assessments and interventions are conducted. In a couple more generations, the standardized clock drawing test will no longer be valid. Similarly, occupational therapists will assess instrumental activities of daily living (IADL), such as writing checks, or driving cars, through activities that incorporate a digital interface, for example, e-banking and fully autonomous vehicles.
Assistive technology has been a core area of practice and research in occupational therapy and occupational science. The emergence, ubiquitous, and mainstream applications of information communications technologies, robotics, artificial intelligence, automation, and virtual reality are blurring the boundaries of what we traditionally consider to encompass assistive technology. When voice-controlled speakers such as Amazon Alexa and Google Home are marketed to the general population, one may ask if they are also immediately useful to persons living with disabilities, and as such, can they be considered as assistive devices? Furthermore, we 
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will quickly emerge as a generation where there may be a robot in everyone's home. These assistive and social robots will provide assistance across a variety of activities, from keeping a home clean to supporting older adults through common activities of daily living. More importantly, the cost of these robots is significantly being reduced each year, which is making them more viable as an assistive technology
The number of smartphone users worldwide is estimated to increase from 1.57 billion in 2014 to 2.87 billion in 2020 (Statista, n.d.) , that is, just over a third of the world's population. Smart phone features such as voice to text, and text to voice, present convenience to the general population. These features can also mean greater independence for a person with physical and communication disabilities. The world is seeing a rapidly increasing number of commercialized, affordable, and accessible technologies that can replace traditional assistive technologies. In essence, we are witnessing universal design principles becoming pervasive. The populations that require specialized designs also benefit with this trend because customizations can often build on the emerging markets of these technologies.
Occupational therapy research has examined the use of emerging technologies for several decades. See Smith (2017) and Liu (2018) for examples of technologies to optimize occupational performance, tele-rehabilitation for seating intervention, virtual reality in driver assessment, and wearable sensors to mitigate risks of getting lost in persons living with dementia.
In this special issue of OTJR: Occupation, Participation and Health, we present six manuscripts that illustrate the applications of advanced technologies to occupational therapy research. The manuscripts describe research that use virtual reality, robotics, smart in-vehicles technologies, and global positioning system (GPS). Although the call in this special issue included artificial intelligence, we did not receive any submissions, an indication that research in this field, as it applies to occupational therapy, is still emerging. The manuscripts examine applications across the lifespan, from preterm infants to older adults. Conditions include autism, upper extremity function, pain, age-related declines, and stroke.
Adams and colleagues (2019) used a commercial glove orthosis and virtual reality system to demonstrate an upper extremity function assessment in 15 stroke patients. They performed four virtual reality IADL activities as well as a battery of gold-standard assessments to allow the researchers to examine criterion validity.
Next, Benham, Kang, and Grampurohit (2019) examined the role of the emerging field of immersive virtual reality to help address issues related to pain in older adults. They conducted a study with 12 older adults who all suffered from pain to understand how virtual reality can affect pain intensity.
The emerging area of smart vehicle technologies and older adults was examined in Classen et al. (2019) . These researchers studied the impact of in-vehicle information systems (IVIS) and advanced driving assistance systems (ADAS) on the driving abilities of older adults, through a detailed scoping review.
Hung and colleagues (2019) studied the impact of the growing area of robotics in stroke rehabilitation. They compared the treatment effects between common therapeutic modalities and robot-assisted therapy, including hybrid approaches that combined traditional and robotic approaches. Little et al. (2019) focused on the role of technology in supporting children with autism. They looked at how a GPSbased system can be used to provide more quantitative and objective data to better understand the relationship between communication abilities and community engagement of these children.
In the study conducted by Williams et al. (2019) , it is believed that repeated procedural pain is associated with adverse neurodevelopment in later years. Therefore, the researchers conducted a randomized controlled pilot trial on 10 preterm infants to examine the use of a robot, called Calmer, to reduce pain from routine blood collection.
Overall, this special issue of OTJR: Occupation, Participation and Health presents strong examples of how technology can be used not only as an intervention by occupational therapists, but also how it can be used as a tool to develop and gather stronger outcomes to support occupational therapy research, practice, and service delivery. These manuscripts, however, are just the tip of the iceberg when it comes to the role of technology in occupational therapy. As described, the pervasiveness of these types of technologies will continue to increase as the assistive and autonomous technology fields evolve and as these advanced technologies become more affordable, more widely available, more scalable and ubiquitous. As such, it will become increasingly more important for occupational therapists to continue to educate themselves and the profession about how these technologies will play a role, and how the occupational therapy profession can be leaders in supporting the development and application of these technologies in the occupations, active participation and health of their clients. This special issue is just one example of avenues to facilitate further research and development, educational opportunities, as well as collaborations between the assistive and autonomous technologies and occupational therapy fields.
Lili Liu, PhD, University of Alberta, AGE-WELL NCE Inc.
Alex Mihailidis, PhD, PEng. University of Toronto, AGE-WELL, NCE Inc.
